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Abstract of JP1 11 53483 

PROBLEM TO BE SOLVED: To provide a 
semiconductor flame sensor wfiich efficiently 
detects light of 300 nm or less while not 
detecting light in wavelength ranges greater 
than 300 nm. SOLUTION: In a semiconductor 
flame sensor PS having a light receiving part 
PR constructed of at least one or more 
semiconductor layers FL, SL and a filter 
placed on the sides of the semiconductor 
layers FL, SL where the light receiving part PR 
receives incident light, the semiconductor 
layers FL, SL are made from a material of the 
type Iny Alx Ga1-x-y N (x>=0, y>=0), and the 
quantum efficiency of the light receiving part 
PR is 1% or more, either when the wavelength 
of the light received by the light receiving part 
PR is not more than 300 nm or only in a part of 
that wavelength range. The filter such that 
when the transmission factor of the filter is 
expressed as the function of the wavelength of 
the light applied, the transmission factor 
exceeds 30% at a wavelength of 280 nm is 
used. 
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T. mii^mt\ In, Al. Gaj.,., N (x^O. y 

s 0 ) ^mmx'^^, Huiss3ta5<7)»i^*i. 3 o 

\izmM^ifi2 8 0 nm(rii5V^Ttiri2aaS$*»3 0%^ 
mi£^^f*:l*»\ In, Al, Gai..., N (x^O. 

0 ) mmnx'^ o . im^^^M.'F^mti', 300 

nm\;j.Thh\>^l,i^<7>-U<^»^mm(7)mzMLX(^^ 

^^SW2 9 0 n m;i>/i> 3 6 0 n mC7)|l(I#Tt L. 
6 0 0 nm&.ri>ZiHfhm&m(0^m^m'4 2 5 nm 

[W^JI3 ] frE7 -f ;p^'*Sc^fl>rieS)i*A^', 2 s 0 

nm*>A>3 0 0nm£0«[*«iifc:tJV>T, 3 0%S-S;c. 

[ W«:fl4 ] B5iE7 >f ;P^*SOBuieg3g**i. 2 8 0 
nm*>4,3 0 0nm<OjSEftfiiS{CfeUT. 8 0%^mx. 

im^ms ] miiy ^ fi^9^&ff)mimmm\ 400 

nm*>ii>7 0 0nm(^jS^iS{c:fcV^T. 3 0%JilTT' 

[a*3S6 ] HUtS^ -f /UrJ'^giOMffiSja**^ 4 2 5 
nm*»^>6 6 0nmST-<7)jS[*fHlitCfeV^Ts l%feJlT 

■c'j> I. mm. it-^h5 (^^^-rtiMzimcry^wk^'e. 
[is*ja7 ] miy -f /i'^'#gtoi[iesia$*«. boo 

nm*>A>3 5 0nin^T't7)af:S^litir3V^T, 4 0%$: 
Jii. I. .SiM 1 *»^> 6 cot ^-m*HcE«4iO 

[0001] 

^'f^')<jk-^y^^zm-h, 

[00023 



y^^^'r)mtsih'ik^\,zm-h%&t. %m'<^%-)(^ 
^'^mi's^i\.h±m3^Mz'mz.. ±!©3t^BB^ 

[0003] ii3T'{±. *ii3efc , mfrnm^i. o^o 

Mrt3fci:, iixc:,kJik^'0(7>%<r)Wj:hW.9c^zmhi!^ 
<7)3tcofiJt55!SJ:Ot:<c^<, Uzifi-^X. 300 nm 

[0004] t C:^**. jft**^'3 0 0 nmJilTtfOMJST' 

t^, iS:^*^' 2 8 0 n mtiT^O^JiTii, ij 7.<r>-m.(r>% 

<mMjnmwm:km 2 s o n mi^jatcs^-rs ^ 
fc Jni. . ■mimi(&m.wm.zth^ < Oi^^oei 

W±3 0 0 nmJ)-i,V^{±280 nmJilT<7)a£*5r*-ri. 

SiTJt,^i5:*-ri)^*i^-l:>-t GaN ^a 

:^»'*i'V\ 3 00nmA^^>J<;36 0nm(7)3ttCJtt&iS 

[0005] 

l^mm»:lJ:oi:-tlMm] t^htK 3 0 0nm 

t^fflT'J)!) 3 0 0 n mOT«0^*O;^$-S3i-ri> 7 -f 
)V^-X'^±. mA\,Zm^tihtii'0. 300ninOTO 
«*«iS03ttc*^LT t>^*{±ft;*;*«;4 0%t??iLT 
1S\^il\imi.t(\^{><7ittc-oXLt0.mz. 300n 

S 2 8 0 n m J: O/h^V^C-f ^> $ilTV^|,^T'* 

•r=2ri:)^, aftA^'3 0 0 nm J: '9:'cOy-<Xi:^l. 

±iTmthfzib<r)y -oi-^^m^e-^hh. 'xmmz 

fl JfflWfflcOSV^ 2 5 0 n in*>^> 3 0 0 n m(^WL^<0%is 

mzLxLt'>t\^oWimm'>tz, 

[0006] ^(C, 280n m]^mz\m>-^'kmM 
ii^hhtiK Wmy ^>Vi'-X'\i. Z.cri^'rfHitA.K 

wmzLx Lt off>x\ i,xmmm^tih<o\i 

k^mK^h-ft^a^u^x'h 0 , do i a t^k^^ 
X'ii. k^ii*)cr)^:j^^)U^-i:mm,z^-tmm 
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10 0 07] tt:, ^#'X^^>^<7)^ii^m(^^^ 

Ut:300n m&.T<mi&. hi\'^i^<D-^<mmiz 

i5\,^xcr>?^mmi^ti>iioi,zm&x'^tii,f. mti£ 

3 0 0 n m J: f)izX\ 3 0 0 n mj^m^m^mn^^: 
y^lV^lZiim^timiJ^^xK^j:^. mUi250 
n m*> 4> 3 0 0 n mC0S*ffii^(Ci3V ^X t.a3SS!l$«0Jt 

<Oig^<OM^^(:i:'coii:fjBt3eHtT. 06 (n) 

*^jic7)M=Srl.@6<){i, 7 -f^P^t J; 0 3 0 0 nm 
L>t*^' A, . 4 2 0 n mia^£OjS*«J^ 5 8 0 n m jft^ 

[0008] 

m(n^%ucr>xMm%iizmmtitzy ^ )V9^mmx. 
h^^'k^-^y^\,zii\^x . mi^wmtK in, ai 

. Gai..-, N (xSO. ySO) i^cOttm-^O. 
S3Kgi5<^ft?^*5, 3 0 0 n mOTft S V ^Ji^-O-gR 
(n^^m.(nit\,zn LX^^ 1 %feUifc ^rl. J: 3 izm& 
Sit, B?ie7-f;P:?#gc7)S3§^SrBSJt$ix§3t<0&:g 
OMSti: LTS)A>*)L!t|gtCffiE«:S*i2 8 0 nmfcrfe 
V ^•CUIM**^ 3 0 %t:mi IZt fc LT 

[0009] -r^:fc*>, g3tgi5o^ftJiic±iec7)«^ 

*fi|ffltl.^tK:J:'5. 30 0nmmT<0-f5cOjft:g« 

OfflM3l;^-WSl^3 0 0 nm J: r):k(r)mmrr?>^ 

i)^^Ats:'ofz<r>X'hh. ClOW-ctO. m^-thy <)V 

^^mzm L t ^sa!ittt^iit'£<S3&5^ < =fc •? . 2 s o 

[00 1 0] .rcOlgm. 30 0nmX'Oiz<^^l>Zli:iLX 
&S5t^^*-r ^-t i: ifciK 

L. 'X^x *)m:(mmmmm&mmnj& ( 2 8 0 n 

m) <03fe^ja$W(cS3Kt-^rt*<nr«gi:^'9, i 0» 



mtf^. 28 0nm*»/i>3 0 0nmi0^1S(Ci3l^T, 3 0 

2 8 0 n m*»i> 3 0 0 n mCO&ftffliSi'fcV^T 7 -f 

<0jijia**53 0%, h?>^^ii80%<r>i><r>imm-th 
t. z<7)mmmizi5\,^xx^x'jcr>^i:m\'^x'm 

[0011] i^w^(nw&tc%mmzii\^x. -mty 

iV9^^(r)mW^W. 4 0 0 n m*»t 7 0 0 n m 

m.mmzii\^x . 3 0 %OTt'*§ ; t , jgtffii 
c(i:mie7 ^)v^^^<m-^mkmK a 2 snmt^h 

6 6 0 n m ^TOft^^^tfeV^-C , 1 %I':iT-CS>l. 
fcA«MtLv\ CWi. 136 (a) T'^^ftSfcfcO, 

mw'k^^>^(r>^&mmmi\n, ai. ca 
1-,., N (xso, yso) ^offm-flhSL. i?ies 

5eSI5*^"S(tl.3ec7)iS;g>6<3 0 0 n mttTO-gi5£0«:S® 

%JiUi t^rSi-3tcL-Ct, ^ifegScOM^ 2 0 
nm<OM*Si:, 5 8 0 nm<7)fS^{IfcV^T0 . 0 0 5% 

[0012] sEt;:*j%BHt J: :s>^mi^i-l^m 
fc» IX. y^ /l-^^fi(Dm^mi}mtl£3 O O n m*^ 
^)3 50nm^T'c7)^;i:^JS('fcC^T. 40%$:Jgil) 

^, 7 -f /WrJ'^at LT 3 0 0 n mOTO^iStCfcV^T 

t:. cy^j:< ti>-aa±.(^^»mizi'om^$ixi>^ 

mt. mi^m<r>^m<r>mmiizmm^titz 

y^)U:?^mmii^i^k0k-^y^iz}5^n. mi 

^i^mt^. In, A), Ga,.,., N (x^Q, y>0) ?k 

<7imx-& 0 , B!rieS3tea5c7)4i^a**^\ 3 o o n miy 
Thi\'^ii^<^-U(r>WL^i$i<^^iznbxffi^ 1 %]y 

^^*2 9 0nm*>£>3 6 0nm(7)^tff4t. 60 0 
nmJaTt-i3ftl.SJa^cOft?S*J®*^'4 2 5 nmJilTfO 
ffli^tCff^E-f'S.idtC-r^fc, 4 2 0nmO®JSi:, 5 
8 0 nmcO^J|gc7)3t<r)g3t^^$a<j{C/j,-;5r< L^*>'4>. 

3 0 0 nm&.T(7)micr>mzftlXm&m<r>-S^-^y ^ II 

^^mmmi-hzt^-x'^. ^^tLxmrn^^^s^^k 

^■^ y-t ^ ISffi-t 1. Z t t^X'^ I coX'h h . ^^BJcO-?- 
[00 13] 
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h . ^mW-^ y-t P S A-tctii^ X 0 ^(t 
S^JtSPRi, S*SPR«^AS*5aStiES$il, S 
3^P R$rS-^T t^l. 7 ^ F 1 1 i Offl«$ixl. . 
16ti, fil«$^ll.«Ji$:*-rs^«ft-fe>-!?-PS 

06 (-f) t (n) {±|i|t 
{iCiim-^'^yX'h^lfi. {u) ayy'yyxM. ct 

DT'^$ix44 2 0nm#3S (420±30nm) fcS 
8 0nmtti£(5 80±12 0nm) (CfcC-i-CtO. 0 
0 5 %WTT'{iS) y-t P S 

[0014] 5fe-f , 16 (-f ) Tl±St^#;i[li. 
7<OB<7)||53i-tCt3V^T 2 0 0 nm*>*> 2 7 0 nmffiWLS: 

(i2 7 0 nmi'^i£{CfcV^TH^tiy'^Li&46, 152 8 0 
nmO«*T1iO . 0 0 5%UlTi:^roTV^S. i^JsJ 

SEti.it^Htgt'SiOs ;ixS-280 nmj>|,l^{i3 
0 0 nmttl. ttiSmttCi: oT«^fc^7^ CI t A< 

^mx'hh. 

[ 0 0 1 5 ] ^fc , C D fc f^$it|.^0T6<)g±ffl 

{i. ^mwm(^m^Bcnm.7f-ti:K<r>xmtimmx'M . ^ 

ffl*m«**JMW*# V^/c*. 7 i 0 4 2 0 n 

mje^(7)jS:S®iSfc 5 8 0 n mj5fi^OjS:Sffi««7)3tl:T- 

fflT'# 1. 7 ^ ^l-:? £7)«a| t LT H O Y AgcT) U - 3 3 0 . 
U-340, U-350. U-3 6 0c?)Si§^$tO*:g 
tJ>?B*>'^?*lTV>&, C:3fl^c7)7-f/P^O^TtJ3l^T 
m7<r>^^^<r)m20 0timiphil^A 0 0 nmOjSJi^ 
ffl«{(cjiia*cog:*cffl*^'{iS LXti 0 , 157 O O n m*> 
^>*57 5 0 nm<?)g^:ftmci.^mWg::^tt*i(iaLT 

%UPRX\i. ^7 0 0nm*>^>*57 5 0nm<7)j$:R® 

[00 1 63 ;c:t'U-3 3 0tU-3 4 0{ca@LT 
^l>i:. C:i^U-fixc07-f;l-:5'tCi>V^-Ct 280nmC0 

m^<izi5\,^xmmifi3o%imtx\M.. u-330 

Tti, 2 70nin*»^>370nmST'COjS:gfflli^^O 



h±-^£^m.if^ L . U - 3 4 OiOJf^, ±^r^ 
^iSii2 9 0 nm*>tf> 3 6 0 nm<7)&:tMlitCig-:>Tt^ 
I). Jet-. U-340T'{i:2S0nm*^^,300nm£0 
S^;g«^fciJ(,^T. ^mi.3Q%^nth. U-3 3 
0 t1i:2 8 0 n m*>f, 3 0 0 nmCO^^^m^ZHWC . 
^miSO%^mLX\^htK 4 00nm*><^7 0 0 
nmOiS^^S^lStCfcV^Tti. 30%\XTX'hh. U-3 
4 0T{i4 0 0 nm>&^<i>7 0 0 nmiOj$:ftffllSl::i5V>T 
<i> Sia*l%WTT'J)l>. Mt^. U-3 3 Oi: U-3 

4 OcOffiSrc07 -f ;U:J'c7)^^{i 3 0 0 n niA>^> 3 5 0 
nrnt-^ffi^^mza^^XAOyo^nt. 425nm 
i}^(,6 6 0 nmtX'<7)mMMmz)3\,^X 1 %aTX'h 

[00 17] tfz. ::it<^>U -3 3 0-U - 3 60C06 
0 0nmJJlTO^^^ti±i-ri.i:> 3 00nm*>A,3 7 
0 n mO^tCf ^^-ei^£7>3®S$^Ofi±il*5^) I) . -eil-P 

t . U - 3 3 0 cOMSt;gSg{i 2 1 0 n mi:^±ai^^m^ 

:R«:ftJiJ44 2 5 nmiXrnmt^-mEt 
•S . -*U - 3 4 0 c7)®jSftffi{± 2 6 0 n m].:U:£7)^ft 
*«ft«44 0 0 nmUlTO«tSC»tt 

[ 0 0 1 8 ] ll8{ill6T'*?ixl.»^-ia;$S-*-tl.¥ 
^{*»c7)S3t^PR tU - 3 3 0Sr7<f;l^:7F i: LTffl 

^PR 30Onmj;0:;^C0S*«O3K^a^t^ 

-r^.^::*^, mAX'^^tihm&^cn^^^i^-thy 

a5T-.^$fxl.J:d^i>(7)t^:->TL4o. ^tiJ^>Oll 
$:Jt«t-rStB«T'J>l.3lO, 3 00nmJ:'):*jO»* 

i6c7)7 )\^9inm-tl b . m^l>Z 3 O O n mmT<?)^ 
ISCfcV^T t^ife-fe>'-9-0*^SS$*52 0%4-C'T*«-5 

[ooi9]RWfc. max-^^tLm*). wufne 

■e^$ni.fi^5a>*?ri|-tl.^*10g3tgl5PR tU 
- 3 3 0 2: 7 -r Jl-i'F t LXmi^-^h-ttz^mi^^^-^ 
y^(^!t=Fm^M.lb. 4 20nmi£^(^jfe*«lSfc 

5 8 0 nmmco&^mm^mmm l^a»''^> , 

T'4 o%i:mz.i>M.'f-^mi:^t^^i^'J<^^y^ps 

mi^ltif^T^lcoX'hh. mz. *^BJtJ:|.^ 
fti^s^J^ry-^PScT^^jgSrlllS-ttoTiJBBtl.. 

mff)mm<7)mmz}5i^xii. ^mt<p i Nfg-^a7 

*h^-f^-K£b^V^(±APD (T>''?7>'>'x7*h;J^ 
>f:t-H) }^-*&^JS-t>^.V^T§iBB-ri>3i<. In, Al 

S3tgB*»"S(t«.3t«a;g*^'3 0 0 nmJilTO««, J>S 



(5) 



iRp^Tl 1-1 53483 



[0020] ^fr^Acife-fey-^-p sti. 0 1 J: -3 

cc, m^H^H»«T'l>l)-t7T^A'S«l±(;A 1 NiSir 

12, n* In, Al, Gai-,., N m^a^al^S. n" In, Al 
. Gaj..., N *maK4, mmUcOln, Al, Gai-,., N 
p- In, Al, Ga,..., N mfefale. P* 
In, Al. Gaj.,., Nm^^aK? SrSJi L. In, Al. 
Ga,..., N *^^B!g3±tp* In, Al. Gai..., N m 
aiS7±i:K-W£0«Si8a, 8 b*i»^$fx. Hl^, 

[002 13 ■T'Srfc*,. ^imm.<^^f^mmFLbi 

Xffin* In, Al, Ga,.,., N -tiga^HJKSSI^n- In, Al 
. Gai.,., N *tea^Bli4i:. m2««a(7)##»JiSL 
tlX<7)p- In, Al, Gai-,., N mSS^ReSt^P* In 
, Al, Gai.._, N m^^nmi kCOmiZ. lSfitji<7)In, Al 

, Gai.,., ^ m^Bm5im&ix^^^pRtm^^ 
ix.mi mwMf^^m f l t ^ 2 mvM<D^^m 

SLtOlS{:iim?ixaJ:ot-Wc7)«ffi8a, Sbj&J 
[0022] HI (n) t^$fiShfcOSffi8a{i^ 

v^Tt, ^^>jrm^(r>mi2mi,zxm!&^ti. i^ffi 

jK<OIn, Al, Ga,.,., N m^B^BK5{CjSt.^l«ii:'^^ 'J 
3^>. ±{CiiFffitft<^In, Al, Ga,..-, N mmSHiX 

mizim^iimm^m^i-^. ^mt^'X 
^^y^ii. pim'^mythr^:^-vtLxm^ 
^iih^t. \>^h<^?>APDbLxm&^tLi>ni,^t 

miiiK m=?-cr>m^tLxm^X'Wj:h<r>\i. ±M<r> 

KSiiiOIn, Al, Ga,.,-, N m^a%ffi5cO«Jii7)^T'*> 

[0023] iMm^ffy^m-p Rfc: i hmmmi. 

S5t95PRS:«fi£-f|,In, Al, Ga,.,., N mS^cO III 
SOT^Ofi^tCi^TSSStli.. 112 
t^-ri n^-^S^rV^Al, Ga,-, N cO^'n'V K^-v-yri: 
A 1 iifaitx i tfora^oJ: -5 (c, A 1 m^^n\tt-±^ < ^ 

■Qhhmamifi'm.m^zmsth. ai , ca,., n 

<7)A 1 ntcS#fti5|.M{St^.|.In, Al, Ga 

N£7)ii-^T1i, I nA\ A I XJiGatai'^^? 
I. f J^*5;^ # < i I. A> H ^> 7 r« < ^ 0 

[0024] *^BK1i. ^»f*:i*C2fe-fe y-tSr^/^iSH: y 



nm.\'zm3i,z5n-ty^xittLxwm-f 

[0025] Z<7itz^. mMm^3 0 0 n mj£^OT 
t ^rl. J: 3 tc-tl.O*J»3it'A& . mm. y = 0 1 L 
T I n^^t^rV^Al, Ga,., N A iSa^aJt 

x$r0. 42;VS0. 4 5<7)|iHT^tRtillf, >'n>F 
=^i- 7 7-*^8lia 4 . 5 e V ^ 0 , 4^ 

OOnmt-ri,WiA lSaJtx$r*«jO. 3 3tfS. 
y>Oi: LT I ni^^\,z^>t>h^\i. -fixtciCtT 

•c, }Mffif^yY^\-vrf,z-th^bt/^x%h. s>sv^ 

ii>''<VH^A-7rS-$^4. 1 eVt-ri.C:fcT\ 3fe®flZ 
SUtti, y<7)«fcLT0^y<0. 

L, o^xso. b<n^t-th<r>i?mtL^^. 
[ 0 0 2 6 ] ixmmo^mw-k^^y^p so 
m.-nm><z-^\^xmm-th, ^w-x^^y^fpsm 

ocvDmmzxmm^tih. MocvD^ajis rjee 

immi^M) i,z-t-yhitzm^x\ ■tyr^'^m 

tmihzb^zi:*), mmm^iih. ^yr^^ 
msii(r>^ms&\i. A I N^»®2<7)^:gB$(i4 0 0 
•C~6 0 O-Cfc A I N8E«Ji2±'^<0±IE#iiOfi!t 
:ft^Ji;9 0 0X:-l 1 0 0*C (ftt»i;L<{il050 

°c) t-rs. 

[0 027] *fS;<f^i:LT(i. In. Al, GaSy 

NC7)#^^7cS(i, ^/7, TM I n ( b U;<f-;M >'J 
'OA) . TMAl ( h •J^f-ymUS-'^'A) . TMG 
a {hUj<i-JU:^'J'^J^) RWm {Tyt-T) b 
Lxm^^tl. X. nrnTC-mab LXS i. pS^FItft 
tLTMg*^, S i H4 {i^yy) . CP2 Mg 

(^^i^u^y^y^y^iy^A) blXM'S.^ik^ti 

pm^m^btxcai^m^^^^ii, ^'^m 

h-f t-yryyT-i^ 3 y^K\'^h. 

[0028] ±iE#Jio«i(ifcv^T . A 1 Nmmm 2 

lilfy2 0 0A(r)Smzigi^^-t. In, Al, Ga,.,., 

tmi>^l0^^cm-3X'm3Mm<7)mmiZl^^^-t. n 
- In, Al, Ga,.,., N *Sa^all4(iS i H4 ^'X^&t 

Wfi^^vrmsiifif^ixioiT cm-^ x-m. i 

jjim<r)Mmz^M^-^^, Zii(^<r)M<7)mMi>z}Hfim 

<7)m^mi'^mi:mbnmx'hh. i^. in, ai 
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[00293 isMi&imiTiy Ai, Gai-,-, s mm^Ji^ 

5^mntlW.lZ}5\,mi. TMIn, TMAl, TM 
GaRr/NH^ commi^Ai. a (mo 1/s 

ec), b(inol/sec), c(mol/sec) 
SVX (mo 1 /sec) kt^b. V^TiMcr) Uim 

miznthmmm. t^khh. x/(a+b+ 

c)*>\ SOOOJiLhfc^rSi-ptci^^LTlSK-rs. 
::<^J:3=Sr^f^T-^t'l.::i:tci'5. In, Al, Ga 

x=0, y = Ot LTGaN*ie^BK^^UcJ®-&tC 
(i. 5X1 013 c m-3JilTO^+ UTffiSi7)4>^*i#(^ 
iX?.. i^. iSfttJliOln, Al, Gai.,., N ^^^bUS?:^ 
mi>^l,Zij. <mi.zS^tX. Si. MgXWCaSr 

^MiKsfc LT H- h-y ^^LT 'J TiiKSriig LT i, 

VOCVDJiatiJV^-C, In, Al, Ga,.,., N M^^gf^ 
5 0«IKi^<7)E:;j 1 /3- 1 /2 StEmSi: i: . 

0 i,z»\,mzmMi'zm.^T^ h . 

[0 0 3 0] SfitS^OIn, Al, Ga,.,., N Sm^5<r> 
l%^\±0. l/zm, ^ft^iJJ-tr S^APDfc 

<LTV^SO<i, APDfc:iS5SflE5:BpjnL3ti:#t. ffli 

i*i^oll?5$g:<)%Jg{::;«c# < ^^>^rv^i o {zthtiihX' 
hh. (BL. iSftgitOIn, Al, Gai-,., N W&^^5cr> 

h-mmhtK 0. 5umns.x'\imm}L+^ti:m 

[00 3 1] mmKcnin, Al, Ga,.,., N *^B^JK5C0 
I^KflfctCs P- In, Al, Ga,..., Nft^B^dmStiCP, 
M g $r gii L ^ -v'J TjgS*5J«; 1 X 1 0 1 ' c m - 3 
T'*«J0. lAtmiOJliItC^ft§-ti:. p* In, Al, Ga 
1-,-, N *igf9K7{iCP2 Mg^gSL^*»'<?>^-vUT 

mj)^m\-xio^^cm-^x'mo. summm^z^^ 

^"^h . ±ie«-l<7)S[«S:$57 Ltz^. 7 0 Ort' 1 0 
-i^3 yicj;OiTfv\ '>x>'N-cJDJf$:frtfii^c7)llffiT'*) 

|.03lC*jl^TmT*-rffllSIPlC. -^i^N-WJi^ 
h}Lf)-U^i)K la 1 (C^-r J: -5 tC, n- In, Al, Ga 



1-.-, N ^m§iimi.zmhmtphh^.^\i^ixx^m 

\^i>ff)btchX^\>z^%-fh. 
[0032] ^JcS-f ^>'S•^T^a^/igB^^•Sr n* In, Al 

. Ga,.,., \i B^inmsifimmm^tx-^mzy* 
bX'y^yjrjras-ffvK ^mmzai'v^y-^fLtzU 
'iti.zm'jn^Wik.^'ty^psi.znmthws.x'W^ 

Sh^mi-thbMZ. **'f:ty^fr*>aAT'V^'^l^ 
mi,znmSa.im^th. ISSafiNi i:Au02 
mm^X\ P* In, Al, Ga,..., N m^B^BlS7ffll2rN i 
hL. -^r, fi;ffi8b(iTi tA 1C!D2«S^T\ n* 
In, Al, Ga,.,., N*^B%)i3{ilrT i t LT, ^^^^l 
;t{f«^ t'-A^«^(c J; 0 ai Lfz^k, 'J 7 h * 7^ 
^^k^Wx 7 f-y ^'-lltc J: 0,01 ( D ) X'^^^ixm 
mffi8aS:^-yj^a«CJgmU. «ffi8bSr3©gje 

c J: *)m^(r>m^\,zm'Htmth . mus a , s b 

^flfct i "5 Slll^ir^- 5 -y ^ 3 y ^' M: 1 1) Jd 

^:ty*^'SDg!i5i!yit::i-:>TM-ri.;t^#Ji:LT, * 

;ryojT*>)i^ft^^i^tc^^fci5< zta^mt 

( ^ ) t^-f J: 3 tc, ^ 1 F hRX/m 

2mm.<r>^wmshm\m-mmmiz, mm 
m.<r>mm f l t is 2 mmmmm s l t 

^Ji-yfT*.aA{cj;0^ffiJJifl:$*ut«ffifii 
[0033] &±(r>ii 0 \iz Lx^^tvft^Wim-^ 

y^f PSfi, ^m/S-immi 1 c m2 {C}g»L/tJi^ 
tC, Bfl;giAi$^;l OnASJSiOt(7);6St#^>ii^. jS^, ± 

I«fl5fci)<*«>l nAJjLhfc^:'). !ifmoS*«:fci|§ 

\,z^m^fix\-^h . ^mm^mx'M. u-3 3o^i:'<7) 

7-f;l'^?rfiJfflL3t*^\ ::itf><^7-f;P^'i:ll«£7))i3i 

mimmm^-th s 7-s:f M-ri. fc t^tET-* 

[HI ] *?gBj<7)^j|c7)^^tcj;^^«J^i;j-fey-|^^ 

[112] *^H3O*itO»®tJ:l.«^^:^^'y^'^^' 
>yri:cora^2:^■r0 

[03] ^x(n'k^<r>%m<7MX'^9\')i'iw:tm 

[14] 3 0 0nmUl±iOjSS[*e03K$-ffl^-ri)Jti6t£> 

[05] mAX'TTs^ix^mm^i^t^y >nv9mm 

[06 ] if^mzXh^W^y^P ScOSafcSUc^fii^ 
[07 ] ^W^<rmmMzi5\^xmm^iii, 7 -f 
[08] 07T'^$n-l.7^yl.:?O-oS-fiJ|BLfv:^ 
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